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Abstract 
The study is reported on the effect of psychological, family and contextual factors on residential energy use 
behaviour. A survey of 1376 residents was carried out in Dalian, a coastal city in the northeast of China. Results show 
that energy concern, biospheric value, barriers to behaviour, money saving and personal norm are the most powerful 
predictors for residential energy use behaviour. It is of Chinese characteristics that the aged has a positive impact on 
household energy conservation. The paper argues that government and society should make effective instruments to 
guide residents live in a low carbon lifestyle. 
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1. Introduction  
With the development of society and economy, energy crisis has become more and more serious. As 
the second largest energy production country as well as the second largest energy consumption country, 
China’s energy problem has been concerned by all over the world. In Copenhagen climate conference, 
Chinese Prime Minister Wen Jiabao made an  announcement that by 2020 CO2 emission on a per GDP 
basis will decrease by 40-45% in contrast with 2005. China is facing great pressure for reducing the 
emission. Households are important and major energy users and are responsible for about over 30% of the 
CO2 emission in China. However, compared with energy consumption in industry sector, residential 
energy use has been much less researched in China. The effect of residents’ energy conservation 
behaviour on improving  energy efficiency has been neglected and misunderstood for a long time  as it has 
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been covered up by other factors such as technological means and economic structure. Consequently, the 
related studies and practices are in short and cannot provide aids for policy making.  
In order to discover and understand energy use of Chinese residents, this article will identify the 
present situation of residential energy use behaviour and its determinants by an empirical study, and 
finally discuss policy instrument for the residential energy management. 
2. Residential energy use behavior and its influencing factors  
Generally, residential energy use behaviours are related to heating, lighting, cleaning, cooking and 
entertainment in the home, such as lowering thermostat settings, using dishwashers, taking a bath, 
watching TV and so on. 
The relevant researches involve in  several fields such as social psychology, politics, and resources 
management and so on, which bring fru itful and comprehensive outcomes and perspectives. One of key 
aspects of these researches is to identify underlying determinants of energy use behaviour. 
In most of the studies on residential energy behaviour, attitudes or concerns towards energy problems 
are considered to be the most significant influencing factor. The study of Poortinga , Steg and Vlek (2004) 
[1] proved that pro-environmental attitudes promoted energy behaviour significantly. Another attitudinal 
variable is environmental value. Stern, Dietz, Abel, Guagnano and Kalof (1999) [2] developed a value-
belief-norm theory of environmentalis m, and div ided value into three types, biospheric, altru istic and 
egoistic. Qu and Zhu (2009) [3] proved empirically egoistic and altruistic values have been correlated 
with Chinese residential recycling behaviour. 
Psychologists regard personal norm as a determinant for residential energy behaviour [4,5]. People  will 
feel moral o r normative obligation to act residential energy behaviour, and some scholars thought that 
residents conducted pro-environmental behaviour motivated by morality [6,7]. Steg and Vleck (2009) [8] 
considered it  was successful to exp lain  low-cost environmental behaviours, but have less explanatory 
power for behaviours with high cost or strong constraints, such as reducing car use. 
Besides the psychological variables mentioned above, some social contextual or socio-demographics 
variables have been demonstrated to have impact on residential energy use behaviour in the literature [5,9].  
These include cost and benefits, inconvenient and unavailability, legal regulat ions, technology conditions, 
informat ion, social support and role models, financial strategies and so on. Residential energy use 
behaviour can also be correlated with some variables related with household characteristics, such as 
number of family member, family type, and family income and so  on. For these variables reflect lifestyle 
and habits of the residents, and accordingly reflect the status of residential energy consumption. For 
example, Parker, Rowlands and Scott (2005) [10] surveyed the family with children and h igher income 
consumed more energy than other types of families. Abrahamse and Steg (2009) [11] surveyed that family  
with higher income and more members tended to consume more energy. 
3. Methods and materials  
In this study, according to the reality of Chinese households, we selected eight typical and generally-
occurring energy use behaviours, including “Turning lights off when leaving a room”,  “Turning off 
electric appliances instead of switching them to standbyā, “Showering, not bathing in bathtub”, and the 
use of washing machine, air-conditioner, microwave oven and refrigerator. 
We chose energy attitude, biospheric value, egoistic value, personal norm as psychological factors 
influencing energy use behaviour; chose money saving, barriers to behaviour, social norms and publicity 
as contextual factors; and chose number of family  member, family  structure (including the existence of 
child below 12 years old and old man above 60 years old, and family type) and family income as family  
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dimensional factors. The scales  of residential energy use behaviour and its influencing factors were 
designed on the reference of Civil Energy Conservation and Reduction of Carbon Emission designed by 
Ministry of Science and Technology(2008), the studies of Qu and Zhu(2009)[3], Steel(1996)[12], Tanner 
and Kast (2003)[13] and Linden  and Carlsson-Kanyama (2003)[14]. Then the scales were redesigned and 
improved after pre-test in  a s mall scale. Finally the fo rmal questionnaire was achieved consisting of 39 
items with a Likert type (from 1 =never do or disagree totally to 5 =always do or agree totally). The 
survey conducted from November 2009 to December 2009 used a total valid sample of 1376 participants 
(645 males and 731 females) in the city of Dalian which is a coastal city in northeast o f China. 
4. Data analysis and results  
The first analysis aimed  to discover the Chinese situation of residential energy use behaviour. Figure 1  
shows the reported behaviours of the sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Item explanation: 
B1: Turning lights off when leaving a room (4.04) 
B2: Turning off electric appliances instead of switching them to standby (3.85) 
B3: Washing textiles only when the machine is full (3.69) 
B4: Preferring putting on or taking off clothes instead of turning on air-conditioner (3.67) 
B5: Setting temperature in the range of 26ć-28ć in summer, and 18ć-20ć in winter (3.66) 
B6: Unfreezing frozen food at the room temperature gradually instead of by microwave oven (3.81)  
B7: Reducing frequency and time of opening the door of refrigerator (3.73) 
B8: Showering, not bathing in bathtub (4.22) 
 
Fig. 1. Reported residential energy use behaviours 
 
There is a relative consistency relating to the frequency of individuals who usually, always or 
sometimes do. There were a minority of indiv iduals who never or rarely do. Especially for the eighth 
behaviour, most people always “showering not bathing in bathtub”. We can infer that because bathing in 
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bathtub is not a common lifestyle for Chinese people because of some customs and habitat conditions. We 
can also find the most popular behaviour for residential energy use by Dalian residents was “Showering 
not bathing in bathtubā and ĀTurning lights off when leaving a roomā , and ĀSetting temperature in  
the range of 26ć -28ć  in summer, and 18ć -20ć  in winterā was the least popular one. Overall, Dalian 
residents were environmental friendly in terms of household energy use, and the means of these eight 
behaviours were all over score of 3. 
The second analysis aimed to determine the influence of psychological factors, co ntextual factors and 
family d imensional factors on residential energy use behaviour. We applied One-Way ANOVA and 
Independent-samples T Test to discuss the differences of family structure (including family  type, the 
existence of child ren below 12 years old and old man above 60 years old) on energy use behaviour. Firstly, 
The statistics showed that there was significant d ifference on energy use behaviour between groups (F-
test=1.643, Sig.=0.0006), and by Scheffe post hoc multiple comparisons, the types of yo ung couples 
liv ing with parents or three or four generations living together conducted more positive energy use 
behaviour than the type of parents with their children and type of couple living without children. Secondly, 
residents whose families without children below 12 years old or with old men over 60 years old conduct 
more positive energy use behaviour than those whose families with the children or without the old men.  
Then, the relationship between energy use behaviour and its three types of influencin g factors was 
tested through a regression analysis with the method of stepwise. Table 1  shows residential energy use 
behaviour was predicted by energy concern, biospheric value, personal norm, money sav ing and barriers 
to behaviour (Adjusted R2=0.357;  F=0.000). The Beta coefficients of energy concern, biospheric value, 
family income and money saving are positive, which means their influences on the behaviour are positive. 
The one of Barriers to behaviour is negative, which  means when residents feel the inco nvenient and time-
consuming, they tend to undo or do less the positive energy use behaviours. 
Table1. Results from regression analyses using influencing factors to predict residential energy use behaviour  
 
 Unstandardized Coefficients Standardized 
Coefficients 
t  Sig. Collinearity Statistics 
B Std. Error Beta Tolerance Variance Inflation Factor 
(Constant) 1.959 0.170  11.537 0.000   
Concern 0.232 0.027 0.237 8.536 0.000 0.880 1.137 
Biospheric 0.163 0.028 0.161 5.739 0.000 0.857 1.167 
Norm 0.093 0.025 0.098 3.743 0.000 0.995 1.005 
Saving 0.088 0.023 0.117 3.848 0.000 0.734 1.362 
Barriers -0.066 0.025 -0.081 -2.611 0.009 0.699 1.430 
Item explanation: 
Concern: Energy concern 
Biospheric: Biospheric value 
Norm: Personal norm 
Saving: Money saving 
Barriers: Barriers to behaviour 
5. Conclusion  
The empirical study shows that on the whole, Chinese residents can pay attention to conserve energy in 
household life. Some behaviours easy to do, such as turning off lights, have higher scores fo r frequency, 
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while others have got lower sores, such as the use of air-conditioner. In the study interview, many 
residents said that, when energy conservation was contradictory to the comfort and convenience of life, 
they would neglect or give up conservation. It is confirmed by the regression analysis that the barriers to 
behaviour owing to inconvenience and trouble, is the key determinant for energy use behaviour. So  we 
can forecast that, with the improvement of quality of life, energy consumption in Chin ese household will 
increase continually, which will bring  great problems for the task of energy management. 
In the analysis of the effect of family d imension factors on behaviour, the families consume energy in a 
less saving way, which is consistent with the study results of Parker, Rowlands and Scott (2005) [10]. 
With Chinese characteristics, the household with old  man  over 60, or where young couples living with 
their parents, or with three or more generations liv ing together, live a more energy saving li fe than other 
types of household. It reflects that the aged have a positive impact in terms of residential energy 
conservation. Big family has been a tradition in China, though nowadays in city the size of family has 
been in reduction, quite a few young couples choose to live with retired parents together for the sake of 
economy and getting help in raising baby. The aged not only physically conserve energy, but also exercise 
an influence on the younger generation. It helps for policy maker to take family as  a v ital unit to 
encourage energy conservation. 
In all of these factors, energy concern, biospheric value, money sav ing, barriers to behaviour and 
personal norm have predicting power for residential energy use behaviour. We can further conclude that 
psychological factors are the most important predictor for the behaviour. Compared with energy 
production purchase or car use, residential energy use behaviour is easy to do. For such a type of energy 
behaviour, psychological factors are more important. These findings suggest that it is a useful measure to 
improve residents’ attitude towards energy problems by education and publicity. Moreover, besides 
barriers to behaviour, saving money is also a mot ivator for residents to conserve energy. It implies that 
economic instruments, such as electric ity pricing  or subsidy, can encourage residents to watch and 
improve their behavior in an efficient way. 
Western developed countries have examined themselves after excessive and a misunderstanding of 
consumption during the fast growing period. Nowadays, there is an unhealthy social style of “keep up 
with the Joneses” and over-consumption in this developing country. It is not developed naturally that 
residents live in a low carbon lifestyle and have pro-environmental attitude. And it requires consumers to 
conquer the consuming preference and habits formed in a long time. During the process, the government 
and society should provide active supports and guidance. 
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